Aim Recent evidence suggests that Helicobacter pylori infection is associated with coronary heart disease. We investigated whether H. Pylori infection is related to prevalent coronary heart disease, in a random sample of 1428 men and women aged 25-74 years.
Introduction
Helicobacter pylori infection is strongly linked with peptic ulcer disease and gastric cancer, both of which are associates of coronary heart disease 11 ' 21 . Acquisition of the infection is related to poor socio-economic conditions in childhood' 3 ' and has been proposed as an explanation' 4 ' of the link between deprivation and coronary heart disease' 51 . Recently a case-control study suggested an association between H. pylori infection and coronary stenoses' 4 ', although statistical significance was lost after adjustment for social class and markers of childhood poverty. However, the relationship was confirmed in a subsequent cross-sectional study diagnosing coronary heart disease using questionnaire and ECG variables' 61 and remained after correction for social class, perhaps being mediated by increased plasma fibrinogen. We report the relationship between seropositivity to H. pylori and coronary heart disease in a random sample of men and women, aged 25-74 years, from a geographical population in North Glasgow: an area with both a high mortality rate for coronary heart disease and a substantial prevalence of socio-economic deprivation.
Methods
We studied 1428 randomly sampled men and women aged 25-74 years who had attended the Third Glasgow Monica Coronary Risk Factor Survey in 1992 (response rate 67%).
All completed a questionnaire ascertaining a history of myocardial infarction or angina, the Rose Angina Questions' 7 ' and smoking habit. Standard 12 lead ECGs were coded using the Minnesota Coding System' 81 and considered abnormal if they had Q waves, ST segment depression, left bundle branch block or T wave inversion.
Non-fasting serum total cholesterol was measured by an enzymatic method (Boehringer), and plasma fibrinogen by the automated Clauss assay. H. pylori-specific IgG antibody titres were measured by a validated ELISA (Bio-Rad Laboratories Ltd, England). A cut-off titre was selected which gave a sensitivity of 90% and a specificity of 93% for current infection. Hypertension was defined as current treatment for hypertension or a measured systolic blood pressure of >160mmHg systolic or >95mmHg diastolic. 'Prevalent CHD' was taken as the presence of a history of angina or myocardial infarction diagnosed by a doctor or 'angina' or 'possible myocardial infarction' according to the Rose Angina Questionnaire' 71 , or an abnormal ECG. 'Myocardial infarction' was defined as a prior history of myocardial infarction or ECG evidence of a pathological Q wave. 'Angina' was assessed as either a history of physician diagnosed angina or 'angina' according to the Rose questionnaire.
Statistical analysis
Linear logistic regression models were employed to test the effect of categorical variables on H. pylori status, adjusted for age, and to assess the effect of//, pylori on various manifestations of coronary heart disease, adjusted for age and the major coronary risk factors. Analysis of covariance was used to estimate and test the effect of quantitative variables on H. pylori status, adjusted for age.
Current social class was classified using the Registrar General's Standard Occupational Classification' 8 '.
Results
Some form of coronary heart disease was present in 23-9% (168) of men and 20-2% (147) of women. Selfreported myocardial infarction occurred in 7% (49) of men and 34% (25) of women, with self-reported angina present in 11-5% (81) of men and 9 1 % (66) of women. An abnormal ECG was found in 16-5% (116) of men and 14% (102) of women. Table 1 shows the prevalence of seropositivity to H. pylori by age group and sex. Seropositivity to H. pylori rose with age from 56% in men aged 25-34 to 80% in men over 65 years (F<0001 for trend) and similarly from 50% in women aged 25-34 to 69% in women greater than 65 years (/>=0001 for trend). Men had an 8% higher prevalence overall (P=00016).
Helicobacter infection was strongly associated with social class in both men (f<0001) and women (P<0006) ( Table 2 ). In social class I, only 26% (10) of men and 33% (4) of women were seropositive, whereas in the socioeconomically most deprived group V, 82% (60) of men and 70% (80) of women were seropositive. H. pylori seropositivity was significantly associated with current smoking only in men (/ > =0007). There was no difference in total cholesterol, blood pressure or ageadjusted fibrinogen concentrations between those with a positive or negative status for H. pylori. Body mass index (kg . m~2) was higher in H. pylori-positive subjects, but only achieved statistical significance in men (/ > =001 for males and P=0-2S for females after age adjustment). Helicobacter pylori infection and coronary heart disease 1259 •Adjusted for age, social class, smoking status, total cholesterol, systolic and diastolic blood pressure and hypertension status Table 3 shows the odds ratios (95% CI) for H. pylori infection and different diagnostic categories of coronary heart disease in men and women. The prevalence of all manifestations of coronary heart disease was higher in seropositive men and women than seronegatives. However, after multiple adjustments in the linear logistic regression model for age, social class, smoking status, total cholesterol, systolic and diastolic blood pressure and hypertension status, all the odds ratios became non significant.
Discussion
These results confirm previous work [9] demonstrating the strong association between H. pylori infection, increasing age and socio-economic deprivation. They conflict with others 14 ' 61 by not indicating that H. pylori has any significant independent association with coronary heart disease when adjusted for age and other risk factors. Differences between this study and the case control study described' 41 can be largely explained by their opportunistically recruited control group, which was heavily open to bias. Alternatively, their positive result may reflect the tighter definition of coronary heart disease, in the form of angiographically proven coronary stenoses.
The cross-sectional study mentioned' 61 has several important distinctions from our own study, despite our use of almost identical diagnostic criteria for coronary heart disease. Firstly, it only looked at middleaged, white, European men. Secondly, we have a higher prevalence of coronary heart disease than in the South London study. If the association of H. pylori with coronary heart disease is true, we would expect to find it in women as well. Here, again we found no significant association. Patel el a/.' 61 also observed a stronger odds ratio for the effect of H. pylori infection on ECG abnormalities. We failed to confirm this, despite greater numbers with ECG abnormalities. Another large study from Northern Ireland' 101 found H. pylori was associated with a non-significantly increased odds ratio for coronary heart disease diagnosed on history (1 -51). However, they did not have ECG evidence available.
Our negative results may be explained, in part, by our high prevalence of seropositivity (65% for men aged 45-54 and 81% for men aged 55-64, compared to 44% in men aged 45-65) in South London' 61 . Our relatively small numbers of seronegative individuals in the age groups most likely to have developed coronary heart disease may have been swamped by the large numbers who were seropositive.
Comparing our seroprevalence results to those of the EUROGAST Study'" 1 , we had higher seropositivity rates than the two U.K. centres and demonstrated a significant sex difference in seropositivity. Our results show a similar association of H. pylori with body mass index, although in our population this was only significant for men.
We found no significant independent association of H. pylori with fibrinogen concentration, in contrast to Patel et a/.' 61 . Our results agree with the Belfast group who found no independent association between H. pylori infection and fibrinogen concentration' 101 , making it unlikely that H. pylori is influencing coronary heart disease risk via fibrinogen. Whilst confirming that seropositivity to H. pylori is associated with a trend towards a greater prevalence of coronary heart disease, our results support the view that any association is likely to be spurious and can be adequately explained by the much stronger association of H. pylori infection with age and social class, both of which are linked with coronary heart disease. 
